Dietary fiber components: relationship to the rate and extent of ruminal digestion.
A mathematical model can serve as a useful reference for describing the mechanisms involved in digestion and for discussing the factors that influence the rate and extent of ruminal digestion. Ruminal digestion can be divided into four components: digestion rate, digestion lag, potential extent of digestion, and passage rate. Each component affects the apparent extent of digestion in a distinct manner and is influenced by separate factors. Digestion rate is directly related to apparent extent of digestion. It is not influenced by chemical entities presently being measured, but may be related to the morphological, crystalline, or physical nature of fiber. It may also be influenced by factors that inhibit or stimulate ruman microbial growth and their fiber-degrading enzymes. Digestion lag is inversely related to apparent extent of digestion; however, factors influencing it are poorly defined. The may include factors affecting microbial populations and their attachment to fiber prior to digestion; or the digestion lag may be related to the chemical or physical alteration of fiber that must occur before digestion can begin. The potential extent of digestion is directly related to apparent extent of digestion and is influenced by plant fiber composition, primarily. Lignin, and possibly silica, functions to limit the potential extent of digestion. Rate of passage essentially competes with rate of digestion for fiber particles as they pass through the rumen; therefore it is inversely related to the apparent extent of digestion. Passage rate is associated with feed intake level and particle size, although other factors such as type of diet and animal physiology may be important.